Does an IGF-binding protein (IGFBP) present in involuting rat mammary gland regulate apoptosis?
We examined the effects of GH and prolactin deficiency upon milk production, apoptosis and IGFBP production by the mammary gland. GH deficiency produced a 15% reduction in milk yield, prolactin a 50% reduction and combined prolactin- and GH-deficiency an 85% reduction in milk production. Litter removal led to complete inhibition of milk synthesis within 24 h owing in large part to milk accumulation. GH- and prolactin-deficiency also led to significant loss of mammary cells within 48 h and this was owing at least in part to apoptosis as judged by the appearance of characteristic DNA ladders. Prolactin replacement therapy could prevent all of these changes whilst GH was partially effective. The effects of GH are believed to be mediated via IGF-I, however, we were unable to mimic the effects of GH with IGF-I, IGF-II or a combination of IGF-I, IGF-II and IGFBP-3. We hypothesized that the cell-survival effects of exogenous IGFs might be blocked by an inhibitory IGFBP produced by the gland. Indeed the involuting mammary gland produces large concentrations of an IGFBP which Northern blotting identified as IGFBP-5. There was also a small increase in IGFBP-4 mRNA expression. Both appear to be produced by the secretory epithelial cells as judged by in situ hybridization. Preliminary studies using mouse "mammosphere" cultures suggest that they will be useful for investigating a potential causal relationship between IGFBP-5 synthesis and apoptosis.